. These biological risk factors are mainly caused by unhealthy lifestyle-related factors, such as limited physical exercise, poor dietary habits, alcohol intake, and smoking. Therefore, lifestyle behavior changes are considered to be important to improve these biological risk factors and to prevent cardiovascular diseases 8−11) . In worksites, many intervention trials have shown that workplace health promotion programs (WHPPs) effectively improved cardiovascular risk factors for employees 12−15) . These programs mostly included individual consultations with one-on-one and group education and exercise with face-to-face contact for subjects, according to the systematic review of Groeneveld et al. 16) . However, it is difficult to deliver these high-intensity programs with one-on-one or face-to-face contact to each one of several thousand employees during an intervention period in large-scale enterprises under real-life conditions. Therefore, not only low-intensity intervention but also high benefits for reductions in cardiovascular risk factors need to be verified in WHPPs. Against this background, some studies that only used Internet-based 17, 18) and printed material-based 19, 20) programs in worksites have been reported. These studies showed that programs without face-to-face contact were simple and effective, but no strong evidence was obtained owing to small sample Change in Lifestyle through Health Promotion Program without Face-to-Face Intervention in a Large-scale Japanese Enterprise sizes and lack of compliance in participant 19, 21) . Hence, the effectiveness of a WHPP without face-toface contact in a large-scale company in a real-life setting is unclear.
The purpose of the present study was to assess the effect of a health promotion program with 2-3-month Internet or printed material support without face-toface contact at a large-scale worksite.
Methods

Study design and subjects
An uncontrolled intervention was conducted at large-scale group companies including travel business companies, commercial business companies, publishing and advertising companies, etc. with approximately 30,000 employees in Japan. As shown in Fig. 1 , in 2005, at baseline, 22,429 employees from 20 to 69 years old underwent annual health check-ups and a lifestyle assessment. In 2006, 105 employees taking medication for cardio-cerebral-vascular diseases were excluded, and 22,324 were recruited for the WHPP, which was named "Good Shape". The staff of the health center in this company designed a leaflet that included an introduction of the contents of the "Good Shape" WHPP and an application form. Then the leaflets were distributed to every employee. Of these 22,324 employees, 2,096 employees (9.4%) were recruited to participate in the WHPP as an intervention group (IntG), and the remaining 20,228 (90.6%) employees were allocated to a control group (ConG). In 2006, the 2-or 3-month intervention program without face-to-face contact and a lifestyle assessment were performed. After 1-year follow-up, excluding dropouts, those who left or retired and those with missing data on health check-up records in IntG (n=208, 9.9%) and ConG (n=4,754, 23.5%), changes in lifestyle and outcomes of health check-ups in IntG (n=1,888) and ConG (n=15,474) were analyzed in 2007.
All employees were informed by a leaflet about the WHPP, and written informed consent to participate in the WHPP was obtained. The identities of participants remained anonymous, in compliance with the Ethical Guidelines for Epidemiological Research 22) , and the study protocol was approved by the Dokkyo University School of Medicine Ethics Committee.
Intervention programs
The WHPP consisted of four courses, named "Health-up Navi", "Health Challenge", "No Smoking "Health-up Navi" was supported by a computertailored comprehensive lifestyle modification support tool for three months. This course included the following basic contents: first, the participants answered a questionnaire, and received the results of lifestyle assessment and then set some goals and planned how to improve their lifestyle themselves; the goals included exercise, nutrition and food habits. Finally, they put their planned changes in behavior into action and recorded their progress and results on the web. Sometimes, they received advice concerning knowledge about health and encouragement for behavior changes via the web.
"Health Challenge" was also a comprehensive lifestyle modification course, but it was supported by the printed educational materials for two months. In this course, the participants read some health-related messages and answered a questionnaire about lifestyle. According to the results of their lifestyle assessment, the participants could identify their own poor lifestyle habits and receive feedback concerning how to improve them. Then they set some goals; finally, they put their planned changes in behavior into action and recorded their progress and results in the printed "No Smoking Marathon" was supported by a computer-tailored quitting smoking tool for three months. "Walking 0.8 & 1 Million Steps" was supported by printed educational materials for three months. After reading some health-related messages on smoking or exercise and receiving advice concerning how to quit smoking and improve their level of exercise, the participants attempted to quit smoking and started walking for exercise and recorded their result in the printed educational materials and on the web, respectively.
The control group was not provided with these activities or resources. . Net changes in the overall prevalence of cardiovascular risk (OPCR) were determined based on more than one abnormality in BMI, SBP/DBP, TG, HDL, LDL, TC, FBG, HbA1c and UA. According to Appendix 1, the Framingham Point Score (FPS) was calculated with sex, age, smoking status, TC, HDL, SBP and hypertension treatment using the Adult Treatment Panel III criteria of the National Cholesterol Education Program 24, 25) (NCEP-ATP III, 2002). The 10% 10-year risk was defined as an FPS of more than 10% in males (at 12 points of total FPS) and 11% in females (at 20 points of total FPS).
2) Lifestyle assessment: All subjects were asked to answer a questionnaire including medication conditions and Breslow's lifestyle index 26, 27) at the annual health check-ups in 2005, 2006 and 2007. Since this was a questionnaire for assessing employee's lifestyle at health check-ups, the questions and possible answer categories included the following: 1) how long do you sleep everyday? (less than 4 hr/4−6 hr/6−8 hr/more than 8 hours); 2) are you a smoker now? (smoker/nonsmoker included ex-smoker); 3) do you have breakfast everyday? (yes/no); 4) do you have a snack between meals everyday? (yes/no); 5) do you often get physical exercise? (no/1−2 times per month/1−2 times per week/3−5 times per week/everyday); 6) do you often drink alcohol? (no/1−2 days per month/1−2 days per week/3−5 days per week/ everyday), and 7) How much alcohol do you drink in one? (less than 1 go/1 go/2 go/3 go/more than 4 go) (1 go is about 20 g ethanol). Maintenance of proper weight was determined by the proper weight ± 10%. The proper weight (kg) was calculated as 22 (kg/m 2 ) times height squared (m 2 ). With regard to lifestyle assessment, Breslow's lifestyle index was determined through 7 items, sleeping patterns (sleeping 6−8 hours per day=1, other=0), smoking status (nonsmoker=1, smoker=0), eating breakfast (yes=1, no=0), alcohol consumption (less than 5 days per week and less than 20 g per day=1, other=0), physical exercise (3 times per week or more=1, other=0), having a snack between meals (yes=0, no=1) and maintaining a proper weight (yes=1, no=0). In the present study, the high-and low-score lifestyle groups were defined with the threshold (medium) of a total of 5 points. According to the high-or low-score lifestyle groups, improved lifestyle was determined to be moving from low-score group at 2005 to the high-score group in 2006 and 2007, and maintained lifestyle was determined to be remaining in the high-score group in 2005, 2006 and 2007, other cases were considered to be poor lifestyle.
Statistical analysis
All variables were classified into binomial categories. The chi-square test or McNemar's test was used for comparison between intervention and control groups and before (pre) and after (post) the program. The odds ratio (OR) with 95% confidence interval (95%CI) of each cardiovascular risk and lifestyle factor between IntG and ConG was analyzed after adjusting for sex, age and baseline data of a specific dependent variable. The association of OPCR and 10% 10-year risk with change of lifestyle and presence of intervention was estimated using a multiple logistic regression model. Probability values <0.05 were considered statistically significant. IBM SPSS Statistics 19 for Windows was used for all statistical analyses.
Results
Baseline characteristics, cardiovascular risk and lifestyle
As shown in Table 1 , there were significant differences in gender and age group between IntG and ConG at baseline. The abnormality of cardiovascular risk and 10% 10-year risk together or individually in IntG was greater than in ConG. As for lifestyle, the proportions of participants who exercised more than 3 times per week and did not have a snack between meals in IntG were higher than those in ConG, and there were no differences in other items and mean high score (over 5 points) of Breslow's lifestyle index between ConG and IntG at baseline. Compared with males, females had lower proportions of cardiovascular risk and poor lifestyle at baseline (date not shown) Table 2 shows that, for lifestyle, compared with the levels at baseline, the proportions of participants who were nonsmokers, slept 6−8 hours per day and had a high score (over 5 points) on Breslow's lifestyle index significantly increased, and the proportion of those with alcohol consumption less than <20 g per time and <5 days per week significantly decreased in the ConG and IntG after two years, respectively. In the 
Lifestyle change
Cardiovascular risk change
As shown in Table 3 , the abnormality rates significantly increased for DBP, TC, OPCR and 10% 10-year risk in both groups and for BMI, TG and UA in ConG after 1-year follow-up. IntG showed a tendency for a decrease in TC, HDL, LDL and HbA1c. ConG showed a significant improvement in SBP. Compared with ConG, IntC showed a higher odds ratio (OR 1.25, 95% CI 1.10−1.42) in SBP and a lower odds ratio (OR 0.84, 95% CI: 0.74−0.95) in LDL.
Relationship between cardiovascular risk and changed lifestyle
As shown in Table 4 , compared with poor lifestyle, the subjects who had maintained or improved 
Discussion
The present study showed that a WHPP without face-to-face contact could maintain or improve some lifestyle factors, such as smoking, exercise and having breakfast, and the proportion of participants who had high scores on Breslow's lifestyle index in IntG. To the best of our knowledge, this is the first study to suggest that a program provided via the Internet or printed materials and without face-to-face contact is effective for changing the lifestyles of workers at a large-scale worksite.
Our results are consistent with previous studies showing that smoking cessation was effectively achieved using Internet-based programs 28, 29) or printed material 30) , but the subjects of these previous studies were employees in small-and medium-sized companies. In some prior studies, programs without faceto-face contact were reported to increase body weight loss, exercise and improve dietary habits 17, 21, 31−33) . In the present study, these items could not be shown to improve, but a relative improvement or maintenance was achieved in IntG. As a result, a composite lifestyle change score, Breslow's lifestyle index (over 5 points), in IntG showed significant improvement, consistent with the findings of Jacobs et al. 34) . Compared with some high-intensity interventions such as individual consultation and group education with face-to-face contact with an expert 16) , the WHPP in this study used only a 2−3-month intervention, and the lack of face-to-face contact could be considered as reflecting a minimal-intensity intervention. Therefore, the present findings suggest that modest lifestyle behavior change using a low-intensity intervention is possible.
In the present study, we did not find any difference in lifestyle improvement between sex and among courses (data not shown). Considering the potential biases that there were differences at baseline, we used a multiple logistic regression model adjusted for sex and courses to limit the bias from them, but it could not be completely avoided. Regarding the signification decrease in prevalence of SBP≥130 mmHg in ConG, we considered that this occurred because the people in ConG and IntG were same from the company, and so those in the control group could get the same information about the contents of the intervention program as those in IntG. Therefore, we cannot deny the possibility that some people in ConG improved their lifestyle.
With regard to deterioration of cardiovascular risk factors, Fukuda et al. 35) reported that the main cause was aging in a follow-up lasting 5 years at a worksite, and other previous studies also reported that blood pressure, serum lipids, and BMI in the general Japanese population were related to aging 36−39) . Therefore, the progress of the OPCR and 10% 10-year risk in this study could not be obstructed because of aging. Another important reason could be that the modest lifestyle behavior change in this study could not impact the total change in biological risk factors. However, when the change in lifestyle was assessed using three points, one each in 2005, 2006 and 2007, for a two-year period among all employees, we found that the employees who maintained or improved their lifestyle had a lower OPCR and 10% 10-year risk, although these cardiovascular risk indicators deteriorated during the two-year study period in both IntG and ConG. At the same time, we found a trend relationship among poor, maintained and improved lifestyle behavior, so it is an important indication to produce remarkable effect of the intervention for cardiovascular risk, if the number of maintained and improved lifestyle could be raised in the WHPPs. Therefore, future study should increase the number of employees actively attempting to improve their lifestyle at a worksite.
The main strength of this study was its large sample size of employees in one workplace setting. In addition, the two-year study period included one-year follow-up after intervention. Finally, a general lifestyle index, Breslow's 7 items, and the change in lifestyle based on three time points were assessed.
The limitations of this study included that its was not a randomized controlled trial. Due to this design, the characteristics of the participants in ConG were different from those in IntG, who had higher cardiovascular risks, higher levels of some lifestyle and higher motivation for healthy behavior than those in ConG. Although there was no difference in Breslow's lifestyle index (over 5 points) at baseline between ConG and IntG, selection bias might not have been eliminated. Another potential limitation was that Breslow's 7-item lifestyle index does not represent a person's whole lifestyle. In addition, 4,962 (22.2%) employees in the control group had missing health check-up data because of leaving their job, retiring or not undergoing a health check-up after two years. Finally, only one company was used, so we should focus on other worksites to show that the findings are generalizable.
Conclusion
The present study showed that a WHPP without face-to-face contact can improve some lifestyle factors and the proportion of participants with high scores of Breslow's lifestyle index. The employees who maintained and improved their lifestyle had a lower OPCR and 10% 10-year risk. Future study should increase the number of employees actively attempting to improve their lifestyle at a worksite.
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